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D scription 

FIELD OF THE INVENTION 

[0001 J The present invention relates generally to la- 
sers diodes and, in particular, to an assembly that in- 
cludes a laser diode array, an integral memory device 
storing operational information about the laser diode ar- 
ray, and an integral processing device that records in- 
formation to and retrieves information from the memory 
device. 

BACKGROUND OF THE INVENTION 

[0002] Semiconductor laser diodes have numerous 
advantages. They are small in that the widths of their 
active regions are typically submicron to a few microns 
and their heights are usually no more than a fraction of 
a millimeter. The length of .their active regions is typically 
less than about a millimeter. The internal reflective sur- 
faces, which are required in order to produce emission 
in one direction, are formed by cleaving the substrate 
from which the laser diodes are produced and, thus, 
have high mechanical stability. Additionally, high effi- 
ciencies are possible with semiconductor laser diodes 
with pulsed junction laser diodes having external quan- 
tum efficiencies near 50% in some cases. 
[0003] The cost and packaging of laser diodes are 
problems that has limited their commercialization. It is 
only recently that both the technology and availability of 
laser diode bars, and a method for packaging them, has 
made two dimensional laser diode pump arrays a com- 
mercial reality. One technique for producing such a two 
dimensional laser diode array is demonstrated in the U. 
S. Patents Nos. 5,040,187 and 5,128,951 to Karpinski. 
Also, newer techniques have been used to make more 
efficient an older packaging approach whereby individ- 
ual diodes are sandwiched between two metallic foils. 
The advent of lower cost laser diodes and efficient pack- 
aging has led to the possibility of producing very large, 
solid-state laser systems which use many pump arrays. 
[0004] While laser diode pump arrays have a relative- 
ly long life when compared to the traditional flash-lamp 
or arc-lamp pump sources, they are still considered con- 
sumable items that require periodic replacement. In 
some cases with modularized laser diode arrays, one 
may even wish to replace only a portion of the array. For 
pulsed lasers, the number of shots which the laser diode 
arrays have fired is recorded. For continuous-wave 
(CW) lasers, the amount of time the laser diode arrays 
have operated (time-on) is of interest. Typically, these 
values are monitored and stored within the external 
electronic control systems which operate these laser 
systems. These electronic control systems must contain 
a shot-counter or time-on counter for each laser diode 
pump array to determine the relative age of each laser 
diode array thereby permitting the development of a re- 
placement schedule for each laser diode array. Howev- 



er, when a laser diode pump array is replaced, these 
shot-counters or on-timers must have the ability to be 
reset to zero if a new laser diode array is used. If a used 
laser diode array is installed, then these shot-counters 
5 or on-timers must have the ability to be reset to a pre- 
determined value. Furthermore, when a laser diode ar- 
ray is removed from a system for replacement, a diffi- 
culty arises in that there is no longer a shot count or on- 
time associated with the pump array, unless written 
10 records are meticulously kept. 

[0005] In addition to the shot-count, there is other in- 
formation about a diode array that is of particular inter- 
est, such as the serial number of the array, the number 
and frequency of over-temperature fault conditions, and 
15 the voltage drop (i.e. the resistance rise) across the ar- 
ray. These characteristics are useful for selecting an ap- 
plication for a used laser diode array, or for determining 
the causes of its failure. These characteristics are also 
important for warranty purposes. However, the operator 
20 of the system has no interest in recording these data 
since it may limit his or her ability to rely on the warranty 
when a failure arises. On the other hand, the manufac- 
turer has a keen interest in knowing the operational his- 
tory of an array for warranty purposes. 
?5 [0006] When semiconductor laser diodes are used as 
the optical pumping source for larger, solid-state laser 
systems, the emitted wavelength is critical. Laser diode 
pump arrays achieve efficient pumping of the laser host 
material (e.g. Neodymium-doped, Yttrium-Aluminum 
» Garnet) by emitting ail of their light energy in a very nar- 
row spectral band which is matched to the absorption 
spectrum of the gain media (i.e. slabs, rods, crystals 
etc.), typically within 2-6 nanometers full-width at the 
half -maximum point (fwhm). The laser diode pump array 
'5 emission wavelength is a function of the temperature at 
which the pump array is operated. The pump array tem- 
perature is a complicated function of many interrelated 
variables. The most important of these variables are the 
temperature of the coolant flowing to the diode array, 
o the operational parameters of the diode array, and the 
configuration of the heat exchanger on which the laser 
diodes are mounted. The operational parameter of a 
CW driven array is simply the drive current. But for 
pulsed laser systems, the peak drive current, the repe- 
5 tition rate, and the pulse width of the drive current are 
all important operational parameters. Because the per- 
formance of the laser diode array changes during the 
service life of a laser diode array, the host external sys- 
tem controller has to compensate for any degradation 
0 of performance (output power or wavelength) by modi- 
fying these input operational parameters except for the 
heat exchanger configuration. Often, the altering of the 
operational parameters requires manual calibration of 
the arrays using external optical sensors. This is a tedi- 
5 ous job and requires a skilled technician who under- 
stands the ramifications of modifying the interrelated 
variables which change the output power and wave- 
length. Even when the laser diode array's operational 
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parameters are properly calibrated, rapid changes in the 
performance of the laser diode array may go unnoticed 
until the next scheduled maintenance. This manual cal- 
ibration also is often required during the initial installa- 
tion of the laser diode array assembly. 
[0007] Therefore, a need exists for a laser diode array 
assembly that includes an integral means for recording 
operational events and maintaining this information with 
the assembly throughout its service life. It would also be 
beneficial for this laser diode array assembly to have the 
capability of instructing the external laser operating sys- 
tem on the input drive parameters that should be used 
to provide for optimal output of the laser diode array as- 
sembly. 

[0008] EP 51 2541 describes a system that maintains 
a specified light quantity from the laser device so as to 
scan barcodes. The system compares the actual drive 
current with the initial drive current at particular temper- 
ature that is stored in a memory unit 24, presumably as 
this certain specified light quantity is being emitted from 
the laser device. If the actual drive current required to 
obtain the specified light quantity is a predetermined 
percentage larger than the initial drive current, then a 
warning unit generates an alarm to indicate the laser de- 
vice is near the end of its service life. 
[0009] U.S. Patent No. 5504762 describes a fiber op- 
tic lasersystem that utilizes the stray light produced from 
the coupling optics as the feedback mechanism, as op- 
posed to using the actual emitted light from the laser 
source. 

SUMMARY OF THE INVENTION 

[0010] The present invention is defined in claim 1 and 
claim 23. 

[001 1 ] A modular laser diode array assembly includes 
at least one laser diode array, an intermediate structure 
on which the array is mounted, and an integral memory 
device. The laser diode array has a plurality of laser di- 
odes which are in electrical contact with at least one oth- 
er of the plurality of laser diodes. The assembly further 
includes means for supplying external power to the laser 
diode array The memory device stores operating infor- 
mation for the laser diode array and is mounted on the 
intermediate structure which may be a printed circuit 
board. The memory device communicates with an ex- 
ternal operating system. After the assembly is installed 
in and connected to the external operating system, a 
system controller accesses the memory device to obtain 
the operating information (temperature, input power pa- 
rameters, etc.) which enables the system controller to 
properly apply power to, or set conditions for, the laser 
diode array. 

[001 2] In another embodiment, the assembly includes 
sensors for sensing the operating conditions experi- 
enced by the laser diode array. The external operating 
system monitors the sensors to assist in determining the 
operational parameters at which the system is to be op- 



erated. These sensors may be optical power sensors, 
optical wavelength sensors, electrical input power sen- 
sors, temperature sensors, vibration s nsors, etc. 
[0013] In yet another embodiment, the assembly in- 

5 eludes processing means that communicates with the 
external operating system. The processing means is 
coupled to the sensors for directly monitoring the oper- 
ating conditions of the laser diode array and is also cou- 
pled to the memory device. Based on the operating con- 

10 ditions monitored, the processing means instructs the 
external operating system to supply the optimum oper- 
ating parameters. Thus, the assembly is self-calibrating 
in that it monitors the operating conditions and instructs 
the external operating system to provide input power in 

15 a manner that allows for the optimum output. 

[0014] Using the integral memory device and the 
processing means provides numerous benefits. For ex- 
ample, the shot-count or on-time value becomes phys- 
ically a part of the assembly as it is stored within the 

20 integral memory device. This integral memory device 
could then be read from and updated, as necessary, by 
the control electronics of the external operating system 
or the processing means when one is used. 
[0015] There are many additional pieces of data 

25 which could be stored in this memory device, such as: 
the array serial number; the number and times of fault 
conditions such as over temperature or activation of pro- 
tection circuitry; the voltage drop across the array and 
the time of the occurrence if it changes significantly (this 

30 may be an indication of individual laser bar failures); and 
the array's spectral and power response to different op- 
erational conditions. The memory device may also 
record the ambient environmental conditions such as 
the ambient temperature, the ambient shock environ- 

35 ment, ambient humidity, or electrostatic discharge- 
(ESD) events resulting from the environment around the 
array. 

[0016] The above summary, as well as the appended 
claims, are not intended to represent each embodiment 
40 or every aspect of the application. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[001 7] Other objects and advantages of the invention 
45 will become apparent upon reading the following de- 
tailed description and upon reference to the drawings in 
which: 

FIG. 1 A is a perspective view of a laser diode array 
50 used in the present invention; 

FIG . 1 B is a perspective view of another laser diode 

array used in the present invention; 

FIGS. 2A-2D are views of a multiple-array assembly 

having an integral memory device and a sensor; 
55 FIGS. 3A-3C are views of a multiple-array assembly 

having an integral processing device including a 

memory device, a sensor, and multiple photodetec- 

tors; 
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FIGS. 4A-4B are views of a single-array assembly 
having an integral processing device including a 
memory device, a sensor, and a photodetector; 
FIG. 5 is a plan view of a single-array assembly hav- 
ing an integral memory device, a temperature sen- 
sor, and a photodetector; 

FIG. 6 is a plan view of a multiple-array assembly 
having an integral processing device including a 
memory device, a temperature sensor, multiple 
photodetectors, and an input power sensing device; 
FIG. 7 is perspective view of the multiple-array as- 
sembly of FIGS. 3A-3C including a connector and 
being installed on a heat exchanger; 
FIG. 8 is a perspective view of a multiple-array as- 
sembly having an printed circuit board positioned at 
approximately 90 degrees from the plane in which 
the emitting surfaces reside; 
FIG. 9 is a schematic view of a multiple-array as- 
sembly incorporating the present invention and be- 
ing installed in an external operating system; and 
FIG. 1 0 is a schematic view of an external operating 
system being coupled to multiple assemblies la- 
beled 1-N. 

[0018] While the invention is susceptible to various 
modifications and alternative forms, a specific embodi- 
ment thereof has been shown by way of example in the 
drawings and will herein be described in detail. It should 
be understood, however, that it is not intended to limit 
the invention to the particular forms disclosed. Quite to 
the contrary, the intent is to cover all modifications, 
equivalents, and alternatives falling within the spirit and 
scope of the invention as defined by the appended 
claims. 

DETAILED DESCRIPTION OF THE INVENTION 

[0019] Referring initially to FIG. 1 A, a laser diode ar- 
ray 10 is illustrated in a perspective view. The laser di- 
ode array 10 includes a plurality of laser diodes pack- 
ages 12 each of which includes a laser diode 13 sand- 
wiched between a heat sink 14 and a lid 17. The laser 
diode packages 12 are arranged in a parallel fashion 
commonly referred to as a stack. At the ends of the stack 
are endcaps 1 8 and 1 9 through which power is supplied 
to the stack of laser diode packages 1 2. A thermal back- 
plane 20 : usually made of an electrically insulative ma- 
terial, such as beryllium oxide, is the surface to which 
each of the packages 12 is mounted. The laser diode 
array 10 is one type of array that can be used in the 
present invention. 

[0020] In FIG.. 1 B, a second type of laser diode array 
30 is illustrated. The laser diode array 30 includes a sub- 
strate 32 made of an electrically insulative material and 
a plurality of grooves 34 which are cut in the substrate 
32. Within each groove 34 is a laser diode bar 36. To 
conduct electricity through the plurality of laser diode 
bars 36, a metallized layer is placed within each groove 



34 and connects adjacent grooves 34. The bottom of 
the substrate 32 is the backplane through which heat 
flows to the heat exchanger positioned below the bot- 
tom. Although the number of grooves 34 is shown as 
5 ten, the application of the array 30 dictates the amount 
laser diode bars 36 and, therefore, the number of 
grooves 34. Laser diode array 30 is another type of laser 
diode array that can be used with the present invention. 
[0021] FIGS. 2A-2D are views of an assembly 40 hav- 

io ing six laser diode arrays 30, an integral memory device 
42, and a sensor 44. The memory device 42 and the 
sensor 44 are mounted on a printed circuit board (PCB) 
46. The information on the memory device 42 can be 
accessed and the sensor 44 can be monitored through 

15 contact pads 47 located on the PCB 46. A board heat 
sink 48 is disposed on the back of the PCB 46 and is 
the surface to which the backplanes of the laser diode 
arrays 30 are attached. The diode arrays 30 can be sol- 
dered to this heat sink 48 or fastened in other ways 

20 which minimize the thermal resistance across the inter- 
face of the heat sink 48 and the laser diode array 30. 
[0022] The sensor 44 can be of a type that measures 
output power or output wavelength (assuming it re- 
ceives the emitted light). More commonly, the sensor 44 

25 is a temperature sensor since the temperature of the ar- 
rays 30 is critical to their operation. If the sensor 44 is a 
temperature sensor, it could be moved to a location clos- 
er to the backplanes of the arrays 30. The sensor 44 
may also be an ESD sensor or one that measures the 

30 shot-count or on-time of the array 30. Furthermore, the 
PCB 46 may contain multiple sensors although only one 
sensor 44 is shown. 

[0023] The memory device 42 preferably is a non-vol- 
atile memory device such that the information stored 
35 therein is not altered when power is removed from the 
memory device 42. An example of such a memory de- 
vice 42 is the model 24632, manufactured by Microchip, 
of Chandler, Arizona. 

[0024] To protect the emitting surfaces of the laser di- 

40 ode arrays 30, a protective window 50 can be affixed to 
the assembly 40. The protective window 50 is supported 
by a retainer frame 52. The frame 52 and the window 
50 may merely act to protect the upper emitting surfac- 
es. Alternatively, the frame 52 and window 50 may com- 

45 pietely seal the six laser diode arrays 30 by placing a 
sealing material between the frame 52 and the window 
50. The window 50 can be made of a variety of materials 
including acrylic with an anti-reflective coating. Besides 
the window 50 that is shown, the window 50 could be 

50 replaced by a diff ractive, binary, or two-dimensional ar- 
ray of lenses to provide focusing and collimation to the 
beam of energy. FIG. 2D illustrates the assembly 40 
without the window 50 and retainer frame 52. 
[0025] The laser diode arrays 30 require electrical en- 

55 ergy to produce the emitted radiation. Thus, a pair of 
contact pads 54a and 54b are located on the PCB 46. 
To provide electrical energy to the laser diode arrays 30 , 
a pair of leads 56a and 56b are disposed between the 
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endcaps of the two end arrays 30 and the pads 54a and 
54b. Adjacent arrays 30 are connected in electrical se- 
ries through jumpers 57. In the case where the window 
50 and the frame 52 seal the laser diodes 30, the leads 
56a and 56b can be potted or bonded onto the window 
frame 52. The host external operating system makes 
electrical contact with the assembly 40 through the con- 
tact pads 54a and 54b. 

[0026] The PCB 46 and the board heat sink 48 include 
holes 58 through which fasteners will pass to connect 
the assembly 40 to the ultimate heat sink which is typi- 
cally a high efficiency heat exchanger. Also provided are 
indexing holes 60 which align the PCB 46 and, there- 
fore, the array 30 on the ultimate heat sink. 
[0027] Although the PCB 46 is shown as the interme- 
diate structure between the array 30 and the memory 
device 42, other structures could be used. For example, 
merely providing an epoxy layer which adheres the 
memory device 42 to the array 30 may suffice if the 
epoxy provides electrical insulation. 
[0028] The memory device 42 contains the operating 
information for the laser diode arrays 30. The types of 
information can range from the basic to the complex. 
For example, the identity of the laser diode array assem- 
bly 40 can be recorded in the memory device. This can 
include the wafer number of the wafers that were used 
to produce the laser diode bars that are contained in 
each array 30. It may also include the lot number of the 
bars comprising the arrays 30 or the laser diode bar 
number. It may also include an inspector number asso- 
ciated with the individual who approved of the bar in the 
quality control department. 

[0029] The memory device 42 can also be loaded with 
performance data on the laser diode array assembly 40. 
For example, the center wavelength can be given as 
well as the wavelength shift as a function of temperature 
(i.e. Gallium Arsenide laser diodes shift at about 1 na- 
nometer per about 3-4°C). The wavelength distribution 
of the arrays 30 can be stored so as to provide the full- 
width at half maximum value (FWHM) (i.e. the difference 
between the wavelengths at the point on the wavelength 
distribution curve where the intensity is at one-half of its 
maximum value). This FWHM value is critical when the 
assembly 40 is used for solid-state laser pumping appli- 
cations. The wavelength can also be given as a function 
of spatial orientation along the assembly 40. 
[0030] I nf onnation related to the output power can be 
included as well. For example, the output power can be 
given as a function of the efficiency of the arrays 30, the 
current and voltage at which the arrays 30 are driven, 
or the threshold current (i.e. the current after which las- 
ing occurs). The output power can also be given as a 
function of spatial orientation along the assembly 40. Al- 
so, the estimated output power degradation of the array 
30 over its service life can be stored. 
[0031] The memory device 42 can also include ex- 
treme design values for various operating conditions 
that should not be exceeded for a particular array. For 



example, the maximum or minimum design operating 
temperature can be recorded as can the maximum de- 
sign drive parameters such as current, pulse-width, du- 
ty-cycle, voltage, etc. This allows for a real-time com- 
5 parison between the actual operating conditions and the 
extreme design conditions to ensure that no damage will 
occur to the laser diode array 30. The external operating 
system may use such a comparison to shut-down the 
system when the extreme design values are exceeded. 
w [0032] Although the memory device 42 has been de- 
scribed thus far as having operational information that 
has been recorded before its delivery to the customer, 
the memory device 42 is also updated with information 
throughout its service life. Typically, the external oper- 
as ating system is monitoring various environmental con- 
ditions including temperature, vibration, shock, humidi- 
ty, and also the input drive parameters. Since the oper- 
ating system is configured to read from the memory de- 
vice 42, the only difference needed to achieve the goal 
20 of updating the memory device 42 is merely having an 
external operating system with the capability to write to 
the memory device 42. Consequently, the memory de- 
vice 42 then captures the operational history of the array 
30 which is advantageous for determining the cause of. 
25 failures and for warranty purposes. 

[0033] The types of operational information related to" 
the service life of the array 30 that can be recorded in 
the memory device 42 is quite extensive. For example, 
the shot-count of a pulsed laser diode array 30 or the 
30 on-time of a CW laser diode array 30 can be recorded. 
This is a very important value when considering the war : 
ranty of the array 30. 

[0034] The extreme operating conditions which the la-^ 
ser diode array 30 experiences can be recorded in the 

35 memory device 42 which is also usef u I for warranty pur- 
poses and for determining the cause for failures. Thus, 
the maximum and minimum operating temperature can 
be recorded in the memory device 42. Other operating 
conditions such as the maximum shock, vibration, and 

40 humidity can be recorded as well. The maximum drive 
parameters (current, voltage, pulse width, frequency, 
etc.) can also be recorded in the memory device 42. Ad- 
ditionally, the extreme ambient conditions of the envi- 
ronment surrounding the array 30 or surrounding the en- 

45 tire external operating system can be stored as well 
(nonoperational or operational). 
[0035] A list of incident reports may be recorded in the 
memory device 42. This may include the over-temper- 
ature failures, over-current failures, over-voltage fail- 

50 ures, reverse-voltage failures (i.e. wrong bias across the 
arrays 30), coolant-flow interrupts (to the heat exchang- 
er), and electrostatic discharge events. These faults can 
be recorded as merely an affirmative response to wheth - 
er the fault occurred or as the value of the condition. 

55 Additionally, a drop in the voltage across the array 30 is 
indicative of a single laser diode failure and may be re- 
corded. For example, a typical voltage drop across one 
good laser diode is approximately 2.0 volts and about 
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0.5 volt after certain types of failures. The number of 
laser diode bar failures can be estimated by such a volt- 
age drop. Other types of fault conditions may be includ- 
ed as well, including those fault conditions recorded by 
sensors monitoring the output of the arrays 30 (i.e. 
wavelength and power). 

[0036] Thus far, only fault conditions, operating con- 
ditions, and non-operating conditions have been dis- 
cussed as being data that are recorded in the memory 
device 42. However, recording the dates and times of i 
these conditions is also worthwhile and can be accom- 
plished by having the external operating system write 
the times that these conditions occur in the memory de- 
vice 42 . When the time values are recorded, the memory 
device 42 then can be used to store a variety of param- u 
eters as a function of time (temperature, input power, 
output power, output wavelength, etc. v. time). 
[0037] FIGS. 3A-3C illustrate an assembly 1 40 having 
multiple arrays 30 similar to the assembly 40 of FIGS. 
2A-2D. The assembly 1 40 includes a processor 1 43 and 2C 
a temperature sensor 144 that are mounted on a PCB 
146. A heat sink 14ft is located on the backside of the 
PCB 1 46 and is the structure to which the arrays 30 are 
attached. Each array 30 has a corresponding photode- 
tector 1 49 which measures the output characteristics of 25 
the emitted light. As shown best in FIG. 3C, the emitted 
light reflects partially off the inside surface of the window 
150 and then hits the photodetector 149. The photode- 
tector 1 49 may measure the power of the reflected light 
which corresponds to the output power of the entire ar- 30 
ray 30. Alternatively, the photodetector 149 may be of a 
more advanced type that measures the output wave- 
length of the reflected beam which corresponds to the 
output wavelength of the emitted output. 
[0038] The processor 143 as shown includes a mem- 35 
ory portion which allows basic information to be stored 
therein (extreme operating temperatures, input powers, 
etc.) If a larger amount of information is to be stored, 
then it may be desirable to include a separate memory 
chip on the PCB 1 46, like the memory device 42 in FIG. 40 
2, and couple it to the processor 143 for storing the ad- 
ditional data. This may be required when the operational 
history of the laser diode array 30 is to be recorded. 
[0039] The processor 1 43 is coupled to the tempera- 
ture sensor 144 and to the photodetectors 149 through 45 
traces on the PCB 146. The processor 143 is also cou- 
pled to an external operating system through contact 
pads 1 47. In this way, the processor 143 determines the 
appropriate drive levels to be supplied by the external 
operating system based on the conditions it monitors so 
through the temperature sensor 144 and the photode- 
tectors 149. The processor 143 also instructs the exter- 
nal operating system to supply the coolant at a temper- 
ature and a rate that maintains the temperature of the 
temperature sensor 1 44 at the desired value. The proc- ss 
essor 143, therefore, provides a self-calibrating system 
in that any deviations seen in the output power and 
wavelength can be altered by instructing the operating 



system to change the input drive parameters and the 
coolant characteristics. 

[0040] The processor 143 would typically be an Ap- 
plication Specific Integrated Circuit (ASIC) or a hybrid, 
5 custom-manufactured model. 

[0041] FIGS. 4A and 4B illustrate an assembly 180 
having a single array 182, a processor 184, a photode- 
tector 186, and a temperature sensor 188. The array 
182 holds substantially more bars than arrays 10 and 
10 30 of FIGS. 1 A and 1 B. The photodetector 1 86 and the 
temperature sensor 1 88 are mounted on a PCB 1 90 and 
are coupled to the processor 1 84 which is also mounted 
on the PCB 190. The array 182 is mounted to a heat 
sink 189 below the PCB 190. Power is supplied to the 
is array 1 82 via a pair of contacts 1 92 and 1 94 which are 
coupled to the array 182 via leads 192a and 194a. A 
trace 1 94b runs within the PCB 1 90 from the lead 1 94a 
to the endcap of the array 1 82 adjacent the photodetec- 
tor 186. 

» [0042] The processor 184 has internal memory por- 
tion with enough capacity to perform the required tasks. 
Alternatively, a memory device can be mounted on the 
PCB 190 and coupled to the processor 184. 
[0043] Also connected to the processor 1 84 is a circuit 
?5 1 96 which limits high power being received by the proc- 
essor 1 84. This circuit 1 96 is coupled to the input power 
leads and allows the processor 184 to determine the 
voltage drop across the array 182 or the current there- 
through. Because the array 1 82 is usually coupled in se- 

0 ries with a field effect transistor (FET) and a known volt- 
age drop occurs across the diode array 1 82 and the FET, 
the processor 184 could also monitor the voltage drop 
across the FET to determine the voltage drop across the 
array 182. The change in the voltage drop across the 

5 array 1 82 is indicative of a failure of the individual laser 
diode bars within the array 1 82. The circuit 1 96 may in- 
clude a fuse for guarding against high voltage or high 
current. 

[0044] The use of such a circuit 1 96 also permits the 
' counting of each shot supplied to the array 1 82 or the 
amount of on-time if array 1 82 is a CW laser. Thus, the . 
processor 1 84 would count and store these values. 
[0045] Although the circuit 1 96 has been described as 
one which measures the voltage drop across the array 
'> 1 82 or counts shots, it could also include a reverse-bias 
sensor (possibly an electrical diode) that permits the 
flow of current in one direction. If a voltage is applied in 
the wrong direction, then the current will flow through 
the electrical diode instead of the array 182 which de- 

1 creases the likelihood of any harm to the array. Thus, 
the processor 1 84 can monitor the occurrence of a re- 
verse-bias fault. 

[0046] The circuit 196 can also include components 
for monitoring a electrostatic discharge across the array 
182. Thus, the processor 184 could monitor this circuit 
1 96 for such an event and record it as well. 
[0047] FIG. 5 illustrates an assembly 200 having a 
single array 202, a memory device 204, a photodetector 
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206, and a temperature sensor 208. These memory de- 
vice 204 and the photodetector 206 are mounted on a 
PCB 210 while the array is mounted on a heat sink on 
the bottom of the PCB 210. Thus, this single-array as- 
sembly 200 does not have the processing capability of 5 
assembly 1 80 in FIG. 4. Instead, assembly 200 supplies 
to the external operating system the operational infor- 
mation needed to operate the array 202. Also, the mem- 
ory device 204 can be configured to receive and record 
information (fault conditions, operating conditions, etc.) 
from the external operating system. 
[0048] The external operating system communicates 
with the memory device 204 by the contact pads 21 2 at 
the edges of the PCB 210. Likewise, the external oper- 
ating system communicates with the photodetector 206 
and the temperature sensor 208 via the pads 21 2. 
[0049] FIG. 5 also illustrates the geometrical configu- 
ration of the assembly 200. The emitting surfaces of the 
laser diode array 202 are within an area defined by LDY 
multiplied by LDX. The area of the PCB 210 is defined 
PCBX multiplied by PCBY. It is desirable to keep the ra- 
tio of the PCB area to the emitting area as low as pos- 
sible such that the assembly 200 having these additional 
components (e.g. sensors, memory devices, proces- 
sors, etc.) is not much larger that just the array. This is 
important for retrofitting purposes. Generally, the ratio 
of the PCB area to the emitting area is less than approx- 
imately 10 to 1. In a preferred embodiment, the ratio is 
in the range from about 5 to 1 to about 7 to 1 . When a 
connector is added to the PCB 210 (see FIGS. 7 and 9 
below), the ratio is less than about 14 to 1 . 
[0050] FIG. 6 illustrates an assembly 230 having six 
arrays 30 which is very similar to the assembly 140 
shown in FIGS 3A-3C. However, the processor 232 is 
coupled to the contacts 233 and 234 through circuits 236 
and 238. These circuits 236 limit the high power to the 
processor 232 so as to allow the processor 232 to de- 
termine the voltage drop across the six arrays 30. 
[0051] Again, circuits 236 and 238 may instead, or in 
addition to what is described above, provide for electro- 
static discharge sensing. 

[0052] Circuits 236 and 238 may also be used for 
counting the shots of a pulsed laser or the on-time for a 
CW laser since the processor 232 can receive a signal 
from these circuit each time power is supplied to the as- 
sembly 230. Alternatively, if circuits 236 include an elec- 
tromagnetic sensor (e.g. a Hall's Effect sensor) then 
they just need to be in close proximity to the arrays 30 
or the contact pads 233 and 234 such that each time a 
high-current pulse is supplied to the assembly 200, the 
Hall's Effect sensor is tripped by the resultant electro- 
magnetic field. The processor 232 then receives the sig- 
nal after each shot. 

[0053] The arrays 30 have a finite life which is in a 
large part a function of the temperature at which they 
are operated and the power is supplied thereto. Be- 
cause the processor 232 monitors both the temperature 
and the input power, the processor 232 can compare 



these values to a range of standard, assumed, operating 
conditions. Then, the processor 232 modifies the esti- 
mated life at a predetermined rate programmed in the 
processor 232 based on the actual conditions under 
which the arrays 30 are being operated. In a preferred 
embodiment, not only would the processor 232 inform 
the external operating system of the amount of service 
that is remaining, but the processor 232 would also in- 
form the external operating system of the amount that 
the estimated life has been adjusted based on the actual 
operating conditions. 

[0054] FIG. 7 illustrates an assembly 250, similar to 
the one shown in FIGS. 2A-2D, that is mounted on a 
heat exchanger 252 having an inlet port 254 and an out- 
let port 256. The assembly 250 further includes a con- 
nector 258 to which the external operating system is 
coupled. The arrays 30 are connected to the heat sink 
257 of the PCB 259. The heat sink 257 of the PCB 259 ' 
is mounted on the heat exchanger 252 by a series of 
fasteners 260. 

[0055] The connector 258 is coupled to a memory de- 
vice 261 , to a sensor 262 (i.e. one of the types discussed 
thus far) , and to power supply contact pads 264 and 266. 
Each of these devices is mounted on the PCB 259 and 
is coupled to the connector 258 through traces located 
on the PCB 259. The connector 258 provides for an easy 
connection between the assembly 250 and the external 
operating system. 

[0056] FIG. 8 illustrates an alternative embodiment in 
which an assembly 290 includes a PCB 292 that is 'lo- 
cated in a plane that is generally perpendicular to the 
emitting surfaces of arrays 30. Consequently, the arrays 
30 are elevated slightly from a base 294 which attaches 
the assembly 290 to a heat exchanger. Again, the as- 
sembly 290 includes a memory device 296 and two sen- 
sors 297 and 298. Typically, sensor 298 is a temperature 
sensor and sensor 297 is a photodetector. Each of the 
sensors 297 and 298 and the memory device 296 are 
coupled to contact pads 299 at the end of the PCB 292 
through traces (not shown) in the PCB 292. The assem- 
bly 290 communicates with the external operating sys- 
tem through these contact pads 299. 
[0057] FIG. 9 illustrates the assembly 250 of FIG. 7 
installed in the external operating system. Thus, a sys- 
tem controller 300 is coupled to drive electronics 302 
which supply the electrical power needed to operate the 
diode arrays 30. The system controller 300 is also cou- 
pled to a chiller 304 which supplies the cooling fluid to 
the heat exchanger 252 (FIG. 7). The system controller 
300 receives operational information from the memory 
device 261 via the connector258. For example, the op- 
erational information received from the memory device 
261 may inform the controller 300 that to obtain X watts 
of output power at 808 nanometers, the temperature at 
the temperature sensor 262 must be 31 °C and the ar- 
rays must be driven at 110 amps with a rate of 30 Hz, 
and a pulse width of 220 microseconds. The system 
controller 300 then causes the drive electronics 302 to 
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supply the requested input power and causes the chiller 
304 to provide coolant at a rate and a temperature that 
will maintain sensor 262 at 31 9 C. 
[0058] Although the cooling system has been de- 
scribed as a chiller 304, the system could also be one 5 
which utilizes solid-state thermoelectric coolers such as 
those manufactured by Mariow Industries of Dallas, Tex- 
as. The cooling capacity of these devices varies as a 
function of the input power Thus, the system controller 
300 would control the electrical power to the thermoe- 10 
lectric coolers such that their cooling capacity would re- 
sult in the desired temperature at the arrays 30. 
[0059] The controller 300 also may store in the mem- 
ory device 261 operational conditions if the configura- 
tion of the memory device 241 allows for this informa- 15 
tion. Thus, the controller 300 could record to the memory 
device 261 extreme operating conditions (temperature, 
humidity, shock, vibration, the amount of on-time or the 
number of shots, etc.), extreme non-operating condi- 
tions (temperature, humidity, shock, vibration), extreme 20 
input powers (current, voltage, duty cycle, etc.), and 
fault conditions (coolant non-flow condition, electrostat- 
ic discharge, over-temperature fault, over-power fault, 
reverse-bias faults). Clearly, sensors (vibration sensors, 
shock sensors, humidity sensors, etc.) which measure 25 
these types of operating conditions would need to be 
incorporated onto the PCB or be adjacent the assembly 
250 and monitored by the controller 300. 
[0060] If a processor is used on the assembly 250, 
then the processor may monitor these sensors instead 30 
of the controller 300 monitoring them. Additionally, a 
processor could monitor the output of the assembly 250 
and provide real-time modifications to the instructions 
sent to the system controller 300. Thus, the basic oper- 
ating information stored in the memory device 261 35 
would serve as a starting point for operation and be 
modified based on the conditions sensed by the sensors 
and monitored by the processor. 
[0061] FIG. 10 is a schematic illustrating a concept 
similar to what is shown in FIG. 9 except that the external 40 
operating system 330 is coupled to multiple assemblies 
332, 334, 336 to produce the desired output. For exam- 
ple, the desired output from each assembly may by X 
watts at 808 nanometers. The operating system 330 
then receives information from each assembly 332 , 334, 45 
and 336 through the data interface lines which indicates 
the temperature and input power require to produce this 
output. Each assembly 332, 334, and 336 will usually 
require slightly different operating parameters (e.g. 
33°C, 36°C, and 32°C; or 105A, 108A, and 101 A) to so 
achieve the desired output. Consequently, the operating 
system 330 supplies coolant and input power at different 
levels to each assembly 332, 334, and 336. The oper- 
ating system 330 may monitor sensors on the assem- 
blies 332, 334, 336 through the sensor lines. Alterna- ss 
tively, if a processor is present on each of the assem- 
blies 332, 334, 336, the processor may monitor the sen- 
sors and instruct the operating system 330 accordingly 



through the data interface lines. 
[0062] The present invention is quite useful for numer- 
ous reasons. For example, one of the main factors af- 
fecting yield and, therefore, the cost of laser diode pump 
arrays, is selecting only laser diode bars within a small 
spectral range for incorporation into one array. There is 
a significant cost savings if it is possible to use pump 
arrays which have a larger range in their peak emission 
spectra, since the system control electronics will be able 
to compensate for the array's spectral differences by us- 
ing the stored thermal and spectral (wavelength) infor- 
mation. Furthermore, storing the thermal/spectral data 
within the assembly considerably simplifies replace- 
ment of a used or damaged assembly by allowing for 
the automatic compensation for the new assembly by 
merely accessing this data within the assembly's mem- 
ory device. There is no longer the need to build a re- 
placement array that exactly matches the used or dam- 
aged array. 

[0063] Because the shot count or timer is integral with 
the assembly, rather than with the external control sys- 
tem electronics, the records are accurately maintained. 
And, a simplified way of recording significant events 
(faults, extreme conditions, etc.) is provided. Conse- 
quently, the need for meticulously recording this type of 
information on paper is obviated and, therefore, the in- 
tegrity of the operational information on the array is 
greatly improved. Accessing this information from the 
memory device of the assembly is also useful for later 
analyzing the problems experience by the assembly. 
[0064] The safety features of the assembly are greatly 
improved by providing in-situ monitoring of such oper- 
ating conditions such as the array's voltage, tempera- 
ture, ambient humidity, and the occurrence of fault con- 
ditions. This information can be used to shut-down the 
assembly to avoid damage to the assembly or injury to 
the operator of the assembly. 
[0065] Each of these embodiments and obvious var- 
iations thereof is contemplated as falling within the 
scope of the invention, which is set forth in the following 
claims. 



Claims 

1 . A modular laser diode array assembly, comprising: 

at least one laser diode array (30) having a plu- 
rality of laser diodes (13), each of said plurality 
of laser diodes for converting electrical energy 
into optical energy; 

an intermediate structure (46) to which said at 
least one laser diode array is attached; and 

a memory device (42) mounted on said inter- 
mediate structure (46) so as to be integral with 
said at least one laser diode array, said memory 
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device (42) for storing operating information for 
at least one laser diode array, characterized 
in that storing said operating information in- 
cludes updating of at least one specific operat- 
ing condition experienced by said at least one 
laser diode array (30) during operation. 

2. The modular laser diode array assembly of claim 1 , 
wherein said operating information includes the se- 
rialization identity of said at least one laser diode 
array. 

3. The modular laser diode array assembly of claim 1 , 
wherein said operating information includes an es- 
timate of output energy degradation over the serv- 
ice life of said at least one laser diode array, a wave- 
length of output energy as a function of temperature 
of said at least one laser diode array, or output en- 
ergy of said at least one laser diode array as a func- 
tion of input power. 

4. The modular laser diode array assembly of claims 
1-3, wherein said memory device is connected to 
an external operating system which records in said 
memory device updated operating information 
based on the performance of said at least one laser 
diode array. 

5. The modular laser diode array assembly of claims 
1-4, wherein said memory device is connected to 
an external operating system which records in said 
memory device said specific operating conditions 
experienced by said at least one laser diode array. 

6. The modular laser diode array assembly of claims 
1 -5, wherein said operating information includes at 
least one specific operating condition experienced 
by said at least one laser diode array during oper- 
ation, said specific operating condition recorded in 
said memory device include a time of the occur- 
rence of said operating condition. 

7. The modular laser diode array assembly of claims 
1 -6, further including a temperature sensor for pro- 
viding a temperature of said at least one laser diode 
array. 

8. The modular laser diode array assembly of claim 7, 
further including means to remove heat from said 
at least one laser diode array, said heat removal 
means being operated at a specified level deter- 
mined by said operating information corresponding 
to a temperature monitored via said temperature 
sensor. 

9. The modular laser diode array assembly of claims 
1 -8, further including an optical sensor for providing 
optical characteristics of said array. 
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10. The modular laser diode array assembly of claims 
1-9, wherein said intermediate structure includes a 
printed circuit board on which said memory device 
is mounted, said printed circuit board further having 
a surface on which said at least one laser diode ar- 
ray is mounted. 

1 1 . The modular laser diode array assembly of claim 1 , 
further including: 

at least one sensor for sensing operating con- 
ditions experienced by said at least one laser 
diode array including said specific operating 
conditions to be stored in said memory device; 
and 

processing means being mounted on said in- 
termediate structure and being coupled to said 
at least one sensor for monitoring said operat- 
ing conditions, said processing means being 
coupled to said memory device and to an ex- 
ternal operating system. - v ' ' 

12. The modular laser diode array assembly of claim 
11 , wherein said memory device is included in said 
processing means. 



13. The modular laser diode array assembly of claims 
11-12, wherein said processing means records said' 

30 at least one specific operating condition sensed by 
said at least one sensor in said memory device. 

14. The modular laser diode array assembly of claims*. 
1-13, wherein said operating information includes > 

35 at least one specific operating condition experi- 
enced by said at least one laser diode array during 
operation, said at least one specific operating con- 
dition includes a maximum temperature of said at 
least one laser diode array, a maximum power sup- 

40 piied to said at least one laser diode array, a total 
on-time or shot-count of said at least one laser di- 
ode array, or a maximum ambient condition to which 
said at least one laser diode array is subjected. 

45 15. The modular laser diode array assembly of claims 
1-13, wherein said operating information includes 
at least one specific operating condition experi- 
enced by said at least one laser diode array during 
operation, said at least one specific operating con- 
st? dition includes a fault condition experienced by said 
at least one laser diode array, said fault condition 
being one of the group consisting of a reverse-bias 
fault, a coolant flow fault, an extreme power input 
fault, an extreme temperature fault, and an electro- 
55 static discharge fault. 

16. The modular laser diode array assembly of claim 
1 1 , wherein said at least one sensor includes a tem- 
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perature sensor measuring a temperature of said at 
least one laser diode array, an optical sensor meas- 
uring output energy of said at least one laser diode 
array, an optical sensor measuring output wave- 
length of the output energy of said at least one laser 
diode array, a voltage sensorfor measuring the volt- 
age across said at least one laser diode array, or a 
current sensor positioned between said power con- 
tacts pads for measuring the current through said 
at least one laser diode array. 

17. The modular laser diode array assembly of claims 
11-16, wherein said processing means instructs 
said external operating system to drive said at least 
one laser diode array at a power level delineated by 
said operating information stored in said memory 
device. 

18. The modular laser diode array assembly of claim 
17, wherein said power level is updated based on 
said operating conditions monitored by said 
processing means via said at least one sensor. 

19. The modular laser diode array assembly of claim 
11, further including means to remove heat from 
said at least one laser diode array and said at least 
one sensor including a temperature sensor, said 
processing means controlling said heat removal 
means at a specified level determined by said op- 
erating information corresponding to a temperature 
monitored via said temperature sensor. 

20. The modular laser diode array assembly of claim 
11, wherein said intermediate structure includes a 
printed circuit board on which said memory device 
and said processing means are mounted, said print- 
ed circuit board further having a surface on which 
said at least one laser diode array is mounted. 

21. The modular laser diode array assembly of claims 
1 0 or 20, wherein said printed circuit boa r d includes 
a connector to which said external operating system 
is mounted. 

22. The modular laser diode a.^ay as?e-n^v of claims 
1 0 or 20 wherein said a! !a~ r,r one Vastic o:ode array 
has an emitting region where energy s omitted from 
each of said i&ser diocte a.^ays, saci emitting re- 
gions defining an emitting area ar.d wnerein said 
printea ciouit ooard has a board area, the ratio of 
saidbi.^.ai ?.;ej to said emitting area being less than 
approximately 10. 

23. A "ntfpo J of operating a laser diode array compris- 
ing ihs steps of: 

providing a laser diode array (30) having an as- 
sociated integral memory device (42) mounted 



on an intermediate structure (46) to which said 
laser diode array (30) is attached; 

storing operating data for said laser diode array 
5 (30) in said associated memory device (42). 

assembling said laser diode array (30) into an 
operating system having drive electronics and 
a controller (143), said drive electronics being 
10 coupled to said laser diode array (30), said con- 

troller (143) being coupled to said drive elec- 
tronics and to said associated memory device 
(42); 

'5 instructing said controller (143) to retrieve said 

operating data from said associated memory 
device (42); 

powering said drive electronics at an electrical 
20 drive state corresponding to said operating da- 

ta to produce output energy from said laser di- 
ode array; 

characterized in that the method further compris- 
es es the step of updating at least one specific operat- 
ing condition experienced by said laser diode array 
(30) in said memory device (42) during use of said 
laser diode array (30). 

30 24. The method of claim 23, further including the steps 

of: 

monitoring an operating condition of said laser 
diode array with at least one sensor; 

35 

selecting other operating data in response to 
said operating condition monitored by said at 
least one sensor; and 

40 instructing said controller to retrieve said other 

operating data so as to modify said electrical 
drive state. 

25. The method of claim 24, wherein said at least one 
45 sensor is a temperature sensor measuring a tem- 
perature of said laser diode array, an optical output 
sensorfor monitoring the output energy of said laser 
diode array, or a wavelength sensor for monitoring 
a wavelength of the output energy of said laser di- 

50 ode array. 

26. The method of claims 23-25, wherein said operating 
data is capable of being externally altered through- 
out the lifetime of said laser diode array. 

55 

27. The method of claim 26, wherein said controller of 
said operating system alters said operating data by 
recording in said memory device updated operating 
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data due to self -calibration. 

28. The method of claim 23, wherein said at least one 
operating condition is a shot-count or on-time of 
said laser diode array. 

29. The method of claim 23, wherein said at least one 
specific operating condition includes a maximum 
temperature of said at least one laser diode array, 
a maximum power supplied to said at least one la- 
ser diode array, a total on-time or shot-count of said 
at least one laser diode array, or a maximum ambi- 
ent condition to which said at least one laser diode 
array is subjected. 

30. The method of claim 23, wherein said at least one 
specific operating condition includes a fault condi- 
tion experienced by said at least one laser diode 
array, said fault condition being one of the group 
consisting of a reverse-bias fault, a coolant flow 
fault, an extreme power input fault, an extreme tem- 
perature fault, and an electrostatic discharge fault. 

31 . The modular laser diode array assembly of claim 1 , 
wherein said operating information includes wave- 
length of said output energy as a function of tem- 
perature of said laser diode array. 

32. The modular laser diode array assembly of claim 1 , 
wherein said operating information includes identi- 
fying the type of said at least one laser diode array 
such as by serial number, lot number of said at least 
one laser diode, or wafer number of said at least 
one laser diode array. 

33. The modular laser diode array assembly of claim 1 , 
wherein said operating information includes an ini- 
tial voltage drop across said at least one laser diode 
array for comparison with a voltage drop during use 
of said at least one laser diode array to detect fail- 
ures. 

34. The modular laser diode array assembly of claim 1 , 
wherein said operating information includes the ex- 
pected amount or wavelength of said output energy 
of said at least one laser diode array as a function 
of input current. 



Patentansprtiche 

1. Modulare Laserdiodenarray-Anordnung mit: 

mindestens einem Laserdiodenarray (30) mit 
mehreren Laserdioden (13), wobei jede der 
mehreren Laserdioden zur Umwandlung elek- 
trischer Energie in optische Energie dient; 



einerZwischenstruktur (46), an der das minde- 
stens eine Laserdiodenarray befestigt ist; und 

einem Speicherelem nt (42), das an der Zwi- 
5 schenstruktur (46) montiert ist, so dass diese 

integral in dem mindestens einem Laserdio- 
denarray angeordnet ist, wobei das Speicher- 
element (42) zum Speichern von Betriebsinfor- 
mationen fur mindestens ein Laserdiodenarray 
10 dient, 

dadurch gekennzeichnet, dass 

das Speichern der Betriebsinformationen das Ak- 
tualisieren zumindest einer spezifischen Betriebs- 
15 bedingung, die von dem mindestens einem Laser- 
diodenarray (30) wahrend des Betriebs erfahren 
wird, umfasst. 

2. Die modulare Laserdiodenarray-Anordnung nach 
20 Anspruch 1 , wobei die Betriebsinformation die Se- 

rienidentitat des mindestens einen Laserdiodenar- 
rays umfasst. 

3. Die modulare Laserdiodenarray-Anordnung nach'^ 
25 Anspruch 1 , wobei die Betriebsinformation eine Ab- / 

schatzung einer Ausgangsenergieverschlechte^ 
rung uber die Lebensdauer des mindestens einen 
Laserdiodenarrays, eine Wellenlange der Aus- 
gangsenergie als eine Funktion derTemperatur des; 
30 mindestens einen Laserdiodenarrays Oder eine* 
Ausgangsenergie des mindestens einen Laserdio : 
denarrays als eine Funktion der Eingangsleistung 
umfasst. 

35 4. Die modulare Laserdiodenarray-Anordnung nach " 
einem der Anspruche 1-3, wobei das Speicherele- 
ment mit einem externen Betriebssystem verbun- 
den ist, das in dem Speicherelement aktualisierte 
Betriebsinformationen auf der Basis des Leistungs- 

*o verhaltens des mindestens einen Laserdiodenar- 
rays aufzeichnet. 

5. Die modulare Laserdiodenarray-Anordnung nach 
einem der Anspruche 1 -4, wobei das Speicherele- 

45 ment mit einem externen Betriebssystem verbun- 
den ist, das in dem Speicherelement die spezifi- 
schen Betriebsbedingungen aufzeichnet, die von 
dem mindestens einem Laserdiodenarray erfahren 
werden. 

50 

6. Die modulare Laserdiodenarray-Anordnung nach 
einem der Anspruche 1-5, wobei die Betriebsinfor- 
mation zumindest eine spezifische Betriebsbedin- 
gung umfasst, die von dem mindestens einem La- 

55 serdiodenarray wahrend des Betriebs erfahren 
wird, wobei die spezifische Betriebsbedingung, die 
in dem Speicherelement aufgezeichnet ist, den 
Zeitpunkt des Auftretens der Betriebsbedingung 
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einschlieBt. 

7. Die modulare Laserdiodenarray-Anordnung nach 
einem der Anspruche 1 -6, die ferner einen Tempe- 
ratursensorzum Bereitstellen einerTemperatur des 5 
mindestens einen Laserdiodenarrays umfasst. 

8. Die modulare Laserdiodenarray-Anordnung nach 
Anspruch 7, die ferner eine Einrichtung zum Abfiih- 

ren von Warme von dem mindestens einem Laser- 10 
diodenarray aufweist, wobei die Warmeabfuhrein- 
richtung bei einem spezifizierten Pegei betrieben 
wird, der durch die Betriebsinformation entspre- 
chend zu einer mittels des Temperatursensors 
uberwachten Temperatur bestimmt ist. is 

9. Die modulare Laserdiodenarray-Anordnung nach 
einem der Anspruche 1-8, die ferner einen opti- 
schen Sensor zum Bereitstellen optischer Eigen- 
schaften des Arrays umfasst. 20 

10. Die modulare Laserdiodenarray-Anordnung nach 

ainam Mar AnonnMkA 4 n ... A u._: -»...: i 

w...w... v^wi niwpiuwic i-cj, wuuci uic ^wisLiit;ii- 

struktur eine bedruckte Leiterplatte umfasst, auf der 
das Speicherelement montiert ist, wobei die ge- 25 
druckte Leiterplatte eine Oberflache aufweist, auf 
der das mindestens eine Laserdiodenarray mon- 
tiert ist. 

11. Die modulare Laserdiodenarray-Anordnung nach 30 
Anspruch 1 , die ferner umfasst: 

zumindest einen Sensor zum Erfassen von Be- 
triebsbedingungen, die von dem mindestens 
einem Laserdiodenarray erfahren werden, ein- 35 
schlieBlich der spezifischen Bethebsbedingun- 
gen, die in dem Speicherelement zu speichern 
sind; und 

eine Verarbeitungseinrichtung, die auf der Zwi- 40 
schenstruktur befestigt und mit dem zumindest 
einem Sensor zur Uberwachung der Betriebs- 
bedingungen verbunden ist, wobei die Verar- 
beitungseinrichtung mit dem Speicherelement 
und einem externen Betriebssystem verbun- 45 
den ist. 

12. Die modulare Laserdiodenarray-Anordnung nach 
Anspruch 1 ■ : wobei das Speicherelement in der 
Verarbeitungseinrichtung enthalten ist. so 

13. Die modulare Laserdiodenarray-Anordnung nach 
einem der Anspruche 11-12, wobei die Verarbei- 
tungseinrichtung die zumindest eine spezifische 
Betriebsbedingung, die von dem zumindest einem 55 
Sensor erfasst ist, in dem Speicherelement auf- 
zeichnet. 



14. Die modulare Laserdiodenarray-Anordnung nach 
einem der Anspruche 1 -13, wobei die Betriebsinfor- 
mation zumindest eine spezifische Betriebsbedin- 
gung, die von dem mindestens inen Laserdio- 
denarray wahrend des Betriebs erfahren wird, um- 
fasst, wobei die zumindest eine spezifische Be- 
triebsbedingung eine maximale Temperatur des 
mindestens einen Laserdiodenarrays, eine maxi- 
male Leistung, die dem mindestens einem Laser- 
diodenarray zugefuhrt ist, eine Gesamteinschalt- 
zeit Oder eine Gesamtpulszahl des mindestens ei- 
nen Laserdiodenarrays, Oder eine maximale Umge- 
bungsbedingung, der das mindestens eine Laser- 
diodenarray ausgesetzt ist, umfasst. 

15. Die modulare Laserdiodenarray-Anordnung nach 
einem der Anspruche 1 -13, wobei die Betriebsinfor- 
mation zumindest eine spezifische Betriebsbedin- 
gung, die von dem mindestens einem Laserdio- 
denarray wahrend des Betriebs erfahren wird, um- 
fasst, wobei die zumindest eine spezifische Be- 
triebsbedingung eine von dem mindestens einen 
Laserdiodenarray erfahrene Fehlerbedingung um- 
fasst, wobei die Fehlerbedingung eine der folgen- 
den ist: Inversvorspannungsfehler, Kuhlmittel- 
flussfehler, Eingangsleistungsiiberschreitungsfeh- 
ler, Extremtemperaturfehler und Fehlfunktiondurch 
elektrostatische Entladung. 

16. Die modulare Laserdiodenarray-Anordnung nach 
Anspruch 11 , wobei der zumindest eine Sensor ei- 
nen Temperatursensor zur Messung einer Tempe- 
ratur des mindestens einen Laserdiodenarrays, ei- 
nen optischen Sensor zur Messung der Ausgangs- 
energie des mindestens einen Laserdiodenarrays, 
eine optischen Sensor zur Messung der Ausgangs- 
wellenlange der Ausgangsenergie des mindestens 
einen Laserdiodenarrays, einen Spannungssensor 
zum Messen der Spannung iiber dem mindestens 
einen Laserdiodenarray Oder einen Stromsensor, 
der zwischen dem Versorgungsspannungskontakt- 
anschlussen angeordnet ist, zum Messen des Stro- 
mes durch das mindestens eine Laserdiodenarray 
umfasst. 

17. Die modulare Laserdiodenarray-Anordnung nach 
einem der Anspruche 11-16, wobei die Verarbei- 
tungseinrichtung das externe Betriebssystem an- 
weist, das zumindest eine Laserdiodenarray mit ei- 
nem Leistungspegel anzusteuern, der durch die in 
dem Speicherelement gespeicherte Betriebsinfor- 
mation abgegrenzt ist. 

18. Die modulare Laserdiodenarray-Anordnung nach 
Anspruch 17, wobei der Leistungspegel auf der 
Grundlage der Betriebsbedingungen, die von der 
Verarbeitungseinrichtung uber den zumindest ei- 
nen Sensor uberwacht sind, aktualisiert wird. 
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19. Die modulare Laserdiodenarray-Anordnung nach 
Anspruch 11, die ferner eine Einrichtung umfasst, 
urn Warme aus dem mindestens einen Laserdio- 
denarray abzufuhren, und wobei der zumindest ei- 
ne Sensor einen Temperatursensor umfasst, wobei 
die Verarbeitungseinrichtung die Warmeabfuhrein- 
richtung auf einen spezifizierten Wert hinsteuert, 
der durch die Betriebs information entsprechend ei- 
ner mittels des Temperatursensors uberwachten 
Temperatur bestimmt ist. 

20. Die modulare Laserdiodenarray-Anordnung nach 
Anspruch 11 , wobei die Zwischenstruktur eine ge- 
druckte Leiterplatte umfasst, auf der das Speicher- 
element und die Verarbeitungseinrichtung montiert 
sind, wobei die gedruckte Schaltungsplatte ferner 
eine Oberflache aufweist, auf der das mindestens 
eine Laserdioden array montiert ist. 

21. Die modulare Laserdiodenarray-Anordnung nach 
Anspruch 10 Oder 20, wobei die gedruckte Leiter- 
platte eine Verbindung umfasst, mit der das externe 
Betriebssystem verbunden ist. 

22. Die modulare Laserdiodenarray-Anordnung nach 
Anspruch 10 Oder 20, wobei das mindestens eine 
Laserdiodenarray ein Emissionsgebiet aufweist, an 
dem Energie von jedem der Laserdiodenarrays 
ausgesendet wird, wobei die Emissionsgebiete ei- 
ne Emissionsflache definieren und wobei die ge- 
druckte Leiterplatte eine Platinenflache aufweist, 
wobei das Verhaltnis der Platinenflache zu der 
Emissionsflache kleiner als ungefahr 10 ist. 

23. Verfahren zum Betreiben eines Laserdiodenarrays 
mit den Schritten: 

Bereitstellen eines Laserdiodenarrays (30) mit 
einem zugeordneten integralen Speicherele- 
ment (42), das auf einer Zwischenstruktur (46) 
befestigt ist, auf dem das Laserdiodenarray 
(30) angebracht ist; 

Speichern von Betriebsdaten fur das Laserdio- 
denarray (30) in dem zugeordneten Speicher- 
element (42); 

Einbinden des Laserdiodenarrays (30) in ein 
Betriebssystem mit Ansteuerelektronik und ei- 
nem Kontroller (143), wobei die Ansteuerelek- 
tronik mit dem Laserdiodenarray (30) verbun- 
den ist, wobei der Kontroller (143) mit der An- 
steuerelektronik und dem zugeordneten Spei- 
cherelement (42) verbunden ist; 

Instruieren des Kontrollers (143), urn die Be- 
triebsdaten aus dem zugeordneten Speicher- 
elemeht (42) abzurufen; 



Versorgen der Ansteuerelektronik mit Leistung 
gemaB einem eiektrischen Ansteuerzustand 
entsprechend zu den Betriebsdaten, urn Aus- 
gangsenergie aus dem Laserdiodenarray zu 
5 erzeugen; 

dadurch gekennzeichnet, dass das Verfahren fer- 
ner den Schritt aufweist: 

Aktualisieren zumindest einer spezifischen Be- 
io triebsbedingung, die von dem Laserdiodenarray 
(30) erfahren wird, in dem Speicherelement (42) 
wahrend der Verwendung des Laserdiodenarrays 
(30). 

is 24. Das Verfahren nach Anspruch 23, das ferner die 
Schritte umfasst: 

Uberwachen einer Betriebsbedingung des La- 
serdiodenarrays mit zumindest einem Sensor; 

20 

Auswahlen anderer Betriebsdaten in Reaktion 
auf die Betriebsbedingung, die von dem zumin- 
dest einem Sensor uberwacht ist; und 1 

25 Instruieren des Kontrollers, urn die anderen Be- 

triebsdaten abzurufen, urn den eiektrischen 
Ansteuerzustand zu modifizieren. 

25. Das Verfahren nach Anspruch 24, wobei derzumin- 
30 dest eine Sensor ein Temperatursensor zum Mes- 

sen einer Temperatur des Laserdiodenarrays, ein 
optischer Ausgangsleistungssensor zum Uberwa- 
chen der Ausgangsenergie des Laserdiodenarrays 
oder ein Wellenlangensensor zum Uberwachen' ei- 
35 ner Wellenlange der Ausgangsenergie des Laser- 
diodenarrays ist. 

26. Das Verfahren nach einem der Anspruche 23-25, 
wobei die Betriebsdaten so gestaitet sind, um ex- 

40 tern wahrend der Lebensdauer des Laserdiodenar- 
rays veranderbar zu sein. 

27. Das Verfahren nach Anspruch 26, wobei der Kon- 
troller des Betriebssystems die Betriebsdaten 

45 durch Aufzeichnen aktualisierter Betriebsdaten in 
dem Speicherelement aufgrund von Selbstkalibrie- 
rung andert. 

28. Das Verfahren nach Anspruch 23, wobei die zumin- 
50 dest eine Betriebsbedingung eine Pulszahl oder ei- 
ne Einschaltdauer des Laserdiodenarrays ist. 

29. Das Verfahren nach Anspruch 23, wobei die zumin- 
dest eine spezifische Betriebsbedingung eine ma- 
ss ximale Temperatur des Laserdiodenarrays, eine 

maximale dem Laserdiodenarray zugefuhrte Lei- 
stung, eine Gesamteinschaltdauer oder eine Ge- 
samtpulszahl des Laserdiodenarrays oder eine ma- 
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ximale Umgebungstemperatur, der das Laserdio- 
denarray ausgesetzt ist, umfasst. 

30. Das Verfahren nach Anspruch 23, wobei die zumin- 
dest eine spezifische Betriebsbedingung eine Feh- 
lerbedingung umfasst, die von dem Laserdioden ar- 
ray erfahren wird, wobei die Fehlerbedingung einer 
derfolgenden ist: Inversvorspannungsfehler, Kuhl- 
mittelflussfehler, Eingangsleistungsubertretungs- 
fehler, Extremtemperaturfehler, und Fehlfunktion 
aufgrund eiektrostatischer Entladung. 

31. Die modulare Laserdiodenarray-Anordnung nach 
Anspruch 1 , wobei die Betriebsinformation die Wel- 
lenlange der Ausgangsenergie ais eine Funktion 
der Temperatur des Laserdioden arrays umfasst. 

32. Die modulare Laserdiodenarray-Anordnung nach 
Anspruch 1 , wobei die Betriebsinformation die Iden- 
tifizierung der Art des zumindest einen Laserdio- 
denarrays, etwa die Seriennummer, die Losnum- 
mer der mindestens einen Laserdiode oder die 
Waferzah! der zumindest einen Laserdiodenarray 
umfasst. 

33. Die modulare Laserdiodenarray-Anordnung nach 
Anspruch 1, wobei die Betriebsinformation einen 
anfanglichen Spannungsabfall uber dem minde- 
stens einen Laserdiodenarray zum Vergleich mit ei- 
nem Spannungsabfall wahrend der Verwendung 
des mindestens einen Laserdiodenarrays zur Er- 
fassung von Fehlfunktion en umfasst. 

34. Die modulare Laserdiodenarray-Anordnung nach 
Anspruch 1 , wobei die Betriebsinformation die er- 
wartete Wellenlange der Ausgangsenergie des 
mindestens einen Laserdiodenarrays als eine 
Funktion des Eingangsstromes beinhaltet. 

Revendications 

1. Arrangement de diodes laser modulaire ; 
comprenant : 

au moins un arrangement de diodes laser (30) 
comprenant une pluralite de diodes laser pour 
convertir I'energie electrique en energie 
optique ; 

une structure intermediate (46) a laquelle au 
moins un arrangement de diodes laser est fixe ; 
et 

un dispositif a memoire (42) monte sur ladite 
structure intermediaire (46) de facon a etre in- 
tegre avec ledit au moins un arrangement de 
diodes laser, ledit dispositif a memoire (42) per- 
mettant de stocker des informations de fonc- 
tionnement pour au moins un arrangement de 



diodes laser, caracterise n ce qu le stocka- 
ge desdites informations de fonctionnement 
comprend la mise a jour d'au moins une condi- 
tion de fonctionnement specifique rencontree 
par ledit au moins un arrangement de diodes 
laser (30) pendant le fonctionnement. 

2. Arrangement de diodes laser modulaire selon la re- 
vendication 1 , dans lequel lesdites informations de 
fonctionnement comprennent I'identite" de serialisa- 
tion dudit au moins u n arrangement de diodes laser. 

3. Arrangement de diodes laser modulaire selon la re- 
vendication 1 , dans lequel lesdites informations de 
fonctionnement comprennent une estimation de la 
degradation d'energie en sortie au cours de la duree 
d'utilisation dudit au moins un arrangement de dio- 
des laser, la longueur d'onde de l'6nergie en sortie 
en fonction de la temperature dudit au moins un ar- 
rangement de diodes laser, ou I'energie en sortie 
dudit au moins un arrangement de diodes laser en 
fonction de I'energie en entr6e. 

4. Arrangement de diodes laser modulaire selon les 
revendications 1 a 3, dans lequel ledit dispositif a 
memoire est connects a un systeme d'exploitation 
externe qui enregistre dans ledit dispositif a memoi- 
re des informations de fonctionnement mises a jour 
basees sur les performances dudit au moins un ar- 
rangement de diodes laser. 

5. Arrangement de diodes laser modulaire selon les 
revendications 1 a 4, dans lequel ledit dispositif a 
memoire est connects a un systeme d'exploitation 
externe qui enregistre dans ledit dispositif a memoi- 
re lesdites conditions de fonctionnement rencon- 
trees par ledit au moins un arrangement de diodes 
laser. 

*o 6. Arrangement de diodes laser modulaire selon les 
revendications 1 a 5, dans lequel lesdites informa- 
tions de fonctionnement comprennent au moins 
une condition de fonctionnement specifique ren- 
contree par ledit au moins un arrangement de dio- 

4 $ des laser pendant le fonctionnement, ladite condi- 
tion de fonctionnement specifique enregistree dans 
ledit dispositif a memoire comprend le moment 
auquel ladite condition de fonctionnement est sur- 
venue. 

50 

7. Arrangement de diodes laser modulaire selon les 
revendications 1 a 6, comprenant Sgalement un 
capteur de temperature pour fournir la temperature 
dudit au moins un arrangement de diodes laser. 

55 

8. Arrangement de diodes laser modulaire selon la re- 
vendication 7, comprenant egalement un moyen 
pour eliminer la chaleur dudit au moins un arrange- 
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ment de diodes laser, ledit moyen d'elimination de 
chaleur etant commande a un niveau specifie de- 
termine par lesdites informations de fonctionne- 
ment correspondant a la temperature detectee par 
I'intermediaire dudit capteur de temperature. 

9. Arrangement de diodes laser modulaire selon les 
revendications 1 a 8, comprenant egalement un 
capteur optique pour foumir des caracteristiques 
optiques de ladite arrangement. 

10. Arrangement de diodes laser modulaire selon les 
revendications 1 a 9, dans lequel ladite structure in- 
termediate comprend une carte a circuits imprimes 
sur laquelle ledit dispositif a memoire est monte, la- 
dite carte a circuits imprimes comprenant egale- 
ment une surface sur laquelle ladite au moins un 
arrangement de diodes laser est monte. 

1 1 . Arrangement de diodes laser modulaire selon la re- 
vendication 1 , comprenant egalement : 

au moins un capteur pour detecter des condi- 
tions de fonctionnement rencontrees par ledit 
au moins un arrangement de diodes laser com- 
prenant lesdites conditions de fonctionnement 
specifiques a stocker dans ledit dispositif a 
memoire ; et 

un moyen de traitement montd sur ladite struc- 
ture intermediate et connecte audit au moins 
un capteur pour detecter lesdites conditions de 
fonctionnement, ledit moyen de traitement 
etant connecte audit dispositif a memoire et a 
un systeme d'exploitation externe. 

12. Arrangement de diodes laser modulaire selon la re- 
vendication 1 1 , dans lequel ledit dispositif a memoi- 
re est inclus dans ledit moyen de traitement. 

13. Arrangement de diodes laser modulaire selon les 
revendications 1 1 a 12, dans lequel ledit moyen de 
traitement enregistre au moins une condition de 
fonctionnement specifique detectee par ledit au 
moins un capteur dans ledit dispositif a memoire. 

14. Arrangement de diodes laser modulaire selon les 
revendications 1 a 13, dans lequel lesdites informa- 
tions de fonctionnement comprennent au moins 
une condition de fonctionnement specifique ren- 
contree par ledit au moins un arrangement de dio- 
des laser pendant le fonctionnement, ladite au 
moins une condition de fonctionnement specifique 
comprenant ia temperature maximale dudit au 
moins un arrangement de diodes laser, la puissan- 
ce maximale transmise audit au moins un arrange- 
ment de diodes laser, la duree ou le nombre de 
coups total dudit au moins un arrangement de dio- 
des laser, ou une condition ambiante maximale a 



laquelle ledit au moins un arrangement de diodes 
laser est expose. 

1 5. Arrangement de diodes laser modulaire selon les 
5 revendications 1 a 13, dans lequel lesdites informa- 
tions de fonctionnement comprennent au moins 
une condition de fonctionnement specifique ren- 
contree par ledit au moins un arrangement de dio- 
des laser pendant le fonctionnement, ladite au 
10 moins une condition de fonctionnement specifique 
comprenant une condition d'erreur rencontree par 
ledit au moins un arrangement de diodes laser, la- 
dite condition d'erreur etant Tune parmi le groupe 
comprenant une erreur de polarisation inverse, une 
is erreur de debit de refrigerant, une erreur d'entree 
d'alimentation maximale, une erreur de temperatu- 
re maximale, et une erreur de decharge electrosta- 
tique. 

20 16. Arrangement de diodes laser modulaire selon la re- 
vendication 11 , dans lequel ledit au moins un cap- 
teur comprend un capteur de temperature mesurant 
la temperature dudit au moins un arrangement de 
diodes laser, un capteur optique mesurant I'energie 

25 en sortie dudit au moins un arrangement de diodes 
laser, un capteur optique mesurant la longueur 
d'onde en sortie de I'energie en sortie dudit au 
moins un arrangement de diodes laser, un capteur 
de tension pour mesurer la tension aux bornes dudit 

30 au moins un arrangement de diodes laser, ou un 
capteur de courant positionn6 entre lesdites plages 
de contact d'alimentation pour mesurer le courant 
traversant ledit au moins un arrangement de diodes 
laser. 

35 

17. Arrangement de diodes laser modulaire selon les 
revendications 11 a 16, dans lequel ledit moyen de 
traitement commande audit systeme d'exploitation 
externe d'alimenter ledit au moins un arrangement 

40 de diodes laser a un niveau de puissance defini par 
lesdites informations de fonctionnement enregis- 
trees dans ledit dispositif a memoire. 

1 8. Arrangement de diodes laser modulaire selon la re- 
45 vendication 1 7, dans lequel ledit niveau de puissan- 
ce est mis a jour en fonction desdites conditions de 
fonctionnement detectees par ledit moyen de trai- 
tement a I'aide dudit au moins un capteur. 

50 1 9. Arrangement de diodes laser modulaire selon la re- 
vendication 11, comprenant egalement un moyen 
pour eliminer la chaleur dudit au moins un arrange- 
ment de diodes laser et ledit au moins un capteur 
comprenant un capteur de temperature, ledit 

55 moyen de traitement controlant ledit moyen d'elimi- 
nation de chaleur a un niveau specifie determine 
par lesdites informations de fonctionnement corres- 
pondant a une temperature detectee par ledit cap- 
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teur de temperature. 

20. Arrangement de diodes laser modulaire selon la re- 
vendication 1 1 , dans lequel ladite structure interme- 
diate comprend une carte a circuits imprimes sur 5 
laquelle ledit dispositif a memoire et ledit moyen de 
traitement sont montes, ladite carte a circuits impri- 
mes comprenant egalement une surface sur laquel- 
le ledit au moins un arrangement de diodes laser 

est monte. 10 

21. Arrangement de diodes laser modulaire seion les 
revendications 10 ou 20, dans lequel ladite carte a 
circuits imprimes comprend un connecteur sur le- 
quel ledit systeme Sexploitation externe est monte. 15 

22. Arrangement de diodes laser modulaire selon les 
revendications 10 ou 20, dans lequel ledit au moins 
un arrangement de diodes laser comprend une re- 
gion emettrice dans laquelle de I'energie est emise 20 
par chacun des arrangements de diodes laser, les- 
dites regions emettrices definissant une aire emet- 
trice et dans lequel ladite carte a circuits imprimes 
comprend une aire de carte, le rapport de ladite aire 

de carte sur ladite aire emettrice etant inferieur a 25 
environ 10. 



rencontree par ledit arrangement de diodes laser 
(30) dans ledit dispositif a memoire (42) pendant 
('utilisation dudit arrangement de diodes laser (30). 

24. Precede selon la revendication 23, comprenant 
egalement les etapes consistant a : 

detecter une condition de fonctionnement dudit 
arrangement de diodes laser avec au moins un 
capteur ; 

selectionner d'autres donnees de fonctionne- 
ment en reaction a ladite condition de fonction- 
nement detectee par ledit au moins un capteur ; 
et commander audit controleur d'extraire lesdi- 
tes autres donnees de fonctionnement de fa- 
con a modifier I'etat d'alimentation electrique. 

25. Procede selon la revendication 24, dans lequel ledit 
au moins un capteur est un capteur de temperature 
mesurant une temperature dudit arrangement de 
diodes laser, un capteur de sortie optique pour de- 
tecter I'enArnie on cnrtia HuHit ... 

v, mmuii unaiiycillClll Q« UIU" 

des laser, ou un capteur de longueur d'onde pour 
detecter la longueur d'onde de I'energie en sortie 
dudit arrangement de diodes laser. 



23. Procede de fonctionnement d'un arrangement de 
diodes laser comprenant les etapes consistant a : 

fournir un arrangement de diodes laser (30) 
comprenant un dispositif a memoire assocte in- 
tegre (42) monte sur une structure intermediai- 
re (46) auquel ledit arrangement de diodes la- 
ser (30) est fixe ; 

enregistrer des donnees de fonctionnement 
pour ledit arrangement de diodes laser (30) 
dans ledit dispositif a memoire (42) ; 
assembler ledit arrangement de diodes laser 
(30) dans un systeme Sexploitation compre- 
nant I'electronique de commande et un contro- 
leur (143), ladite electronique de commande 
etant connectee audit arrangement de diodes 
laser (30), ledit controleur (143) etant couple a 
ladite electronique de commande et audit dis- 
positif a memoire associe (42) ; 
commander audit controleur (143) d'extraire 
lesdites donnees de fonctionnement dudit dis- 
positif a memoire associe (42) ; 
alimenter ladite electronique de commande a 
un etat d'alimentation electrique correspondant 
auxdites donnees de fonctionnement pour pro- 
duire une energie en sortie depuis ledit arran- 
gement de diodes laser ; 

caract ris ' en c que le procede comprend 
egalement I'etape consistant a mettre a jour au 
moins une condition de fonctionnement specifique 



26. Procede selon les revendications 23 a 25, dans le- 
quel il est possible de modifier lesdites donnees de 
fonctionnement de facon externe au cours de la du- 

30 ree de vie dudit arrangement de diodes laser. 

27. Procede selon la revendication 26, dans lequel ledit 
controleur dudit systeme d'exploitation modifie les- 
dites donnees de fonctionnement en enregistrant 

35 dans ledit dispositif a memoire des donnees de 
fonctionnement mises a jour suite a un auto-etalon- 
nage. 

28. Procede selon la revendication 23, dans lequel la- 
4 ° dite au moins une condition de fonctionnement est 

la duree ou le nombre de coups total dudit arrange- 
ment de diodes laser. 

29. Procede selon la revendication 23, dans lequel la- 
45 dite au moins une condition de fonctionnement spe- 
cifique comprend la temperature maximale dudit au 
moins un arrangement de diodes laser, la puissan- 
ce maximale transmise audit au moins un arrange- 
ment de diodes laser, la duree ou le nombre de 

50 coups total dudit au moins un arrangement de dio- 
des laser, ou une condition ambiante maximale a 
laquelle ledit au moins un arrangement de diodes 
laser est expose. 

55 30. Procede selon la revendication 23, dans lequel la- 
dite au moins une condition d fonctionnement spe- 
cifique comprend une condition d'erreur rencontree 
par ledit au moins un arrangement de diodes laser, 
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ladite condition d'erreur etant Tune parmi le groupe 
comprenant une erreur de polarisation inverse, une 
erreur de debit de refrigerant, une erreur d'entree 
d'alimentation maximale, une erreur de temperatu- 
re maximale, et une erreur de decharge electrosta- 5 
tique. 

31 . Arrangement de diodes laser modulaire selon la re- 
vendication 1 , dans lequel lesdites informations de 
fonctionnement comprennent la longueur d'onde de 10 
ladite energie de sortie en fonction de la tempera- 
ture dudit au moins un arrangement de diodes laser. 

32. Arrangement de diodes laser modulaire selon la re- 
vendication 1 , dans lequel lesdites informations de ^ 
fonctionnement comprennent ('identification du ty- 
pe dudit au moins un arrangement de diodes, tel 
que le numero de serie, le numero de lot dudit au 
moins un arrangement de diodes, ou le numero de 
plaquette dudit au moins un arrangement de dio- 20 
des. 

33. Arrangement de diodes laser modulaire selon la re- 
vendication 1 , dans lequel lesdites informations de 
fonctionnement comprennent la chute de tension 25 
initiale aux bornes dudit au moins un arrangement 

de diodes pour comparaison a la chute de tension 
pendant ['utilisation dudit au moins un arrangement 
de diodes, afin de detecter les pannes. 

30 

34. Arrangement de diodes laser modulaire selon la re- 
vendication 1 , dans lequel lesdites informations de 
fonctionnement comprennent la quantite ou la lon- 
gueur d'onde attendue de ladite energie de sortie 
dudit au moins un arrangement de diodes en fonc- 35 
tion du courant en entree. 



17 



ft- 



EP 0 823 759 B1 




19 



EP 0 823 759 B1 




20 



EP 0 823 759 B1 




21 



EP 0 823 759 B1 




22 



EP 0 823 759 B1 




EP 0 823 759 B1 



| PCBX — 

I— LDX — | 




212 
FIGURE 5 



24 



1 




EP 0 823 759 B1 

r- 




25 




26 




27 




4fc 



EP 0 823 759 B1 




28 



I J 

; 

h 



t 




- # < 




